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1.1 Višekriterijsko odlučivanje u šumarstvu –  





























ment Analysis, DEA),  analitički  hijerarhijski  proces 
(Analytic Hierarchy Process, AHP), višeatributna teorija ko-
risnosti (Multi-Attribute Utility Theory, MAUT), metode vi-
šeg ranga (Outranking methods), glasačke tehnike (Voting 
methods), analiza stohastičke višekriterijske prihvatljivosti 
(Stochastic Multicriteria acceptability analysis, SMAA) i dr. 




















dr. 2011, Segura i dr. 2014, Ezquerro i dr. 2016, Obi i Visser 
Slika 1. Odnos između rješavanja problema i odlučivanja (Anderson i 
dr. 2000)
Figure 1. Relationship between problem solving and decision making (An-
derson et al. 2000)





















2. MATERIJAL, METODE I CILJEVI


































1.782 stabla (731,24 m3), sječne gustoće 98 stabala/ha (40 
m3/ha), sa srednjim promjerom doznačenih stabala 21,7 
cm i planiranom srednjom udaljenosti primarnog tran-











Tablica 1. Karakteristike nekih metoda višekriterijskog odlučivanja (Sarkis i Weinrach 2001)





























DEA S S N S N V S
AHP S S N N S N V
Expert systems V V N V S V V
Goal program S S S V N V N
MAUT V V S S S S V
Outranking S S N S N S S
Simulation V V V V V V S
Scoring models N N N N V N V
V – visoko - high;  S – srednje - medium;  N – nisko - low






































































Slika 2. Odsjeci 14b i 14c, GJ „Bjelovarska Bilogora“
Figure 2. Forest compartments 14b and 14c, Forest management unit 
„Bjelovarska Bilogora“
Slika 3. Hijerarhijska struktura AHP metode
Figure 3. Hierarchical structure of AHP
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Tablica 2. Postavljeni kriteriji za ocjenu sustava pridobivanja drva
Table 2. Set criteria for evaluating timber harvesting systems
Kriteriji - Criteria Podkriteriji – Sub-criteria
Tehnološko-biološki
Technology-biological
• Struktura doznačenog drva – Structure of timber
• Prometnost i prohodnost terena – Terrain trafficability and passability 
• Primarna i sekundarna otvorenost – Primary and secondary openness
Ekonomski
Economical
• Proizvodnost – Productivity
• Ekonomičnost – Cost-effectiveness
Ekološki
Ecological
• Oštećenje staništa (tlo, voda) – Habitat damage (soil, water)
• Oštećenje sastojine (dubeća stabla, pomladak) – Damage to the stand (standing trees, seedlings)
• Onečišćenje i zagađenje okoliša – Environmental pollution and contamination
Ergonomski
Ergonomical
• Fizičko opterećenje radnika – Workers’ physical workload
• Radni okoliš (buka, vibracije, ozljede…) – Working environment (noise, vibration, injuries…)
Energijski – Energy • Potrošnja goriva, maziva, rezervnih dijelova – Consumption of fuel, lubricants, spare parts
Estetski – Aesthetic • Krajobraz i socijalna funkcija šume – Landscape and social function of forest
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U usporedbi parova primijenjena je Saaty-eva skala rela-
tivne važnosti (Tablica 3). 
3.1 Višekriterijska ocjena sustava pridobivanja drva 
















vedene analize obuhvatile su odgovore samo tri ispitanika. 
U nastavku se radi ilustracije rezultata prikazuju nalazi ispi-
tivanja jednoga ispitanika te utvrđena skupna ocjena (rang) 













Slika 4. Prikaz dijela ispunjenog anketnog upitnika
Figure 4. Part of the completed survey questionnaire
Tablica 3. Saaty-eva skala za određivanje relativnih važnosti tj. preferencija











Dvije aktivnosti/opcije jednako doprinose cilju




Na osnovi iskustva i procjene, daje se mala prednost jednoj aktivnosti/opciji




Na osnovi iskustva i procjene, daje se jaka prednost jednoj aktivnosti/opciji




Jedna aktivnost/opcija se strogo favorizira u odnosu na drugu i njezina dominacija dokazana je u praksi




Na najvećoj mogućoj razini dokazana je prednost jedne aktivnosti/opcije u odnosu na drugu
The evidence favoring one element over onother is of the highest possible order of affirmation
∗ Međuvrijednosti na Saaty-evoj skali (2, 4, 6, 8) predstavljaju kompromis između odgovarajućih susjednih vrijednosnih procjena
Intermediate values on Saaty's scale (2, 4, 6, 8) represent a compromise between the corresponding neighboring value estimates






































Slika 6. Hijerarhijski model problema odlučivanja za odabir optimalnog 
sustava pridobivanja drva
Figure 6. Hierarchy structure of decision problem for choosing the optimal 
wood harvesting system
Slika 5. Relativne važnosti promatranih kriterija
Figure 5. Relative importance of the set criteria
Slika 7. Sinteza podataka za odabir optimalnog sustava pridobivanja 
drva - rang uspoređivanih alternativa
Figure 7. Synthesis of data for selecting the optimal wood harvesting sys-
tem - ranking of alternatives
Slika 8. Analiza osjetljivosti za odabir optimalnog sustava pridobivanja 
drva
Figure 8. Performance sensitivity graph for selecting the optimal wood 
harvesting system
Slika 9. Skupni rezultat i ocjena uspoređivanih alternativa
Figure 9. Overall result and evaluation of the alternatives compared










































kolektivne odluke te izboru optimalnog sustava pridobiva-
nja drva za konkretnu šumsku sastojinu/radilište. Ograni-
čenje pritom svakako predstavlja slab odaziv ispitanika te 
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ods in such situations can be an important and potentially good way of addressing many forestry is-
sues and problems. Multicriteria decision-making has been present in forestry for more than 40 years, 
however, more significant application has begun in the 1990s and numerous, in the meantime pub-
lished multi-criteria papers dealing with different forestry issues in various areas. In this paper, a mul-
ticriteria procedure – Analytic hierarchy process (AHP) was used to evaluate the existing timber har-
vesting systems in Croatian forestry. The AHP, introduced by Thomas Saaty (1980), is an effective tool 
for dealing with complex decision making. By reducing complex decisions to a series of pairwise com-
parisons, and then synthesizing the results, the AHP helps to capture both subjective and objective 
aspects of a decision. In this way it aids the decision maker to set priorities and make the optimal de-
cision. By using the AHP method, the appropriateness of particular timber harvesting systems for the 
specific conditions of selected forest stand and planned production tasks (thinning) was evaluated. 
The study included a comparison of seven different timber harvesting systems, i.e. alternatives: 1) Log-
ger and adapted farm tractor, 2) Logger and skidder with winch, 3) Logger and forestry trailer with 
crane, 4) Logger and forwarder, 5) Harvester and forwarder, 6) Logger and mobile tower yarder, 7) 
Logger and cable yarder on truck. The aim was to develop a model for multicriteria assessment of the 
suitability and effectiveness of particular timber harvesting systems and also demonstrate the possi-
bilities of applying the AHP method, as well as other multicriteria methods in forestry. Based on the 
prepared questionnaire, i.e. examination of forestry experts and comparison of existing timber har-
vesting systems, according to the set criteria, the ranks of individual alternatives were determined and 
a decision proposal was made on the selection of optimal timber harvesting system for the foreseen 
production tasks and specific conditions of a particular forest management area. Given the defined 
technological-biological, economic, environmental, ergonomic, energy and aesthetic selection crite-
ria, a system consisting of a harvester and a forwarder was evaluated as the most appropriate option. 
Designed multi-criteria approach offers more comprehensive bases for deciding on the most suitable 
technologies and means of work at many different forestry sites in Croatia. The research results can 
thus support forestry professionals in decision making and indirectly influence the selection and im-
plementation of specific timber harvesting systems. The development and application of AHP and 
other multi-criteria methods in this regard can be valuable assistance at the strategic and operational 
level of decision-making in forestry.
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